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(54) SEMICONDUCTOR DEVICE AND PIN ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the wiring of 
a board on which a semiconductor device is mounted, 
by providing a plurality of first pins on a first side of a 
semiconductor device and providing a plurality of 
second pins on a second side of the semiconductor 
device which is perpendicular to the first side. 
SOLUTION: Control signal pins 1 1 as a plurality of 
first pins for inputting a control signal for controlling 
a semiconductor device 10 and an address signal are 
arranged on a first side of the semiconductor device 
10. On a second side perpendicular to the first side, 
data input/output pins 1 2 as a plurality of second 
pins including a data input dedicated pin, a data 
output dedicated pin and a data input/output pin are 
arranged. Thus, each semiconductor device 10 or 
semiconductor chip may be connected, using a small 
number of wiring layers or a simple wiring pattern. 
Also, the signal wiring thus wired has no branch, and 
signal reflection may be restrained. 
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ftfflW- 1 0 - 2 2 4 5 8 



m*mft-?&m.<Dm 1 ©attain ftim*#f#$s»£:# 
m.<Dm^t i xt)Ztiz>&8i(Dmi(D\i>£ ■, mmicvm 
t m.*. -r s m*m#%iw.<Dm 2 ©ate mt nmm^m 

©g§ 2 © e > zstsz 1 zttWLt-r z *mvf-%iw.. 
[§1*112] mziminm. mj§ass2©a, i$su© 

, a £ *tta1- h m 3 ©a> S^KSS 2 ©a £: Mi/v^ « SB 4 
©a©'J>& < i: ^i;H'AHcSiiSt->* s !Sj^^T V^5 

z t i&mty&fstifcm 1 k«©*^^1e.-'"' 

[it srii 3'/ h?'ibissj©» 2 © t:Vtt, ,m^Atiw-m 

.[«*« 4 ] buIBIS^©^ i 0 1: > K ttfBHBH?^ # X 
B. 

« *^B#iMrrafc«>cGMi-r* * a » *ft^©-5 *> 

[»*JB6] mj§a^2©2ic. K*SW*SSBF*iT?£J5S 

[»*!.! 7] ffiffi%2©a£tttt^«tt&Bft>&©£b 

&**«4:TSWjRJa l 82*©#SM«SB. 
[111**8] HMaSM©K>ti:, (rjl3fg2©a©ffe4*- 

2*(*sa<i!j©vsajicisit e>*vr^ 5 z £ %&m.£-t sit 

*H 7 3Btt©¥«f*£B. 

[WUWB9] jwK^fcSBtt******^*?-?* 

set swafc-r am 4 kwcd^^sb. 

*«»©* i©K>i: ; §£18 1 ©ai:iS5E-r^>I?[>'<•;"^'- 
— i;©ig 2 ©aicisit ^n^— * Atiifttcffl^ 5>jx5ifi 
»©8 2©e>fc$trcfc*«»fcTS*»(*«B. 
[fSJRJHll] siJSBi&Jffllfi^tt* 7Kl'^IfXllS 

^ftsttfaftt a sbiz&m-r a * o * * e*© 3 

^'>«:< t*-***trci:*W*fc-r5lll*JH 1 01a 
tt©4&*tt£B. 

c w*« 1 2 ] mam 2 ©ate «*ajK«SBrt-c£ 

ESiLfe* □ ^^fg-^$rttl^-rafcK)©»3©t>i s i&{t 

So 

[Stat* 1 3 ] mmm 1 ©a, ftutasg 2 ©a, lam 1 



©2fc«irLt-5^3©2, fiV»*2©afc«*t1-S» 

4©a©'J>&< £$>^?tifrizmMt:>&Bkttt>tix^ 

[SisRil 14] StSi: ; tt£4&<cH:l?&ft£ 1 ©£[£l 

tiBtsittciEffi-rafls 1 ©e^E*at ; mm 1 ©ii^e 
■sc»i* e>nii 1 ©^isjtBSSss-f ass 2 ©#fafcs 
»tt&ftfc«ft©»2©ftM«fcdaK »«»©** 

{^•^^©g-^ii, 

* l©2l£^fre>ftK!B l<o©^Ettt:««!$iiS3(S l 

©£->£:.•; km 1 ©ai:H3£T4ifI 2 ©aniSilt e>niS 
X 2 ?>e9ElfilK:a«E$ tyzm 2 © K > £^trC i: £13 

• [W*IB 15]. -y *-£>©#* ttBSffl t 

^ g§ 2 ©ft ^BESS «: 5 a t mt % ti tzmmm& & 

So 

[issRis i 6 ] uiit&#mfri *-*j&*mfo* * u 
six- d , suia^ i ©{i^i2^(isuia**«; j< t'Ji 

iC»t 5$i)Wl^©A^tcffi^^n^ gilB^2©fi^ 

[»** i 7 ] ituiasi i ©ft ^mmt mzm 2 ©m^- 

[»**i8] m%K»*mte ! 3i&x-&^x&*w. 
miomzti ; »jb lcastaait&na i©*Bt:iB 

IftttCiSaEt-a* 1 ©a^EHli: ; »JB 1 ©«^B«UC 

aiSlCaatt?.*xiaa 1 ©*l^i:«it*1-43B 2©*|Rlt 
5£ffiU l^^iS©^j|t»^'V^— ^©^-^ic^U-CfiS'J 

t»»e>ixfcaft©SB 2 ©fi^E^i; ; mm 1 ©a«© 

— at— 5»JKEB$ix»JI5 l©©^E«t»*2©m^ 

&m±K.mtte>i\* tt*^&^bTR«»©*aM«SB 
S3£5>JlC»|«-r-SS(S 3 ©fg^E^S:^^. 

fly^^r-^c&^H:, JBioaknatf&nsEJS i©<s 
fi^c^nsii®t;>t > i^^ i©ai:ii3s-r 
s as 2 ©a £ aw e. 2 ©ft^E^t: m*^ s n 4 ss 

2 © C > Sr^tr C £ ? 2> g§. 

C^B^©i¥^ft|5JH^] 
[0 0 0 1 ] 

i»#»B£fflV'>&5'*7 l Afc:HU Bl/<tt***8I 

S^a*!*^ & ffl ^ t -> ^ ^ A &Cfi$ (t 5 t y IE® C S9 
•T5. 
[0 0 0 2] 



[&#©&'#] *aw*»B*nssufc»«cttfi3^ h 

a $ -a- r =f- * e ji s (t ? # * £ . 

[0 0 0 3] «£*©*»f*«B©fc:>EBau WMM<D 

©^y^© ft ah ^-5 2 3fc^iB£t:>a s 3£/^T-<,>6 

■5 *8i§s mftWf- v7<D-FWfc t > #EB $ ftX V 5 
[0 0 0 4] y 

l&w&M&v&o fc-fsnsi] ra^ffiT- ».y :r<z> i a 
4 < ©t>£EBT*r4\ btss± 

•ffj©^ v 7© 2 ^±£j£'>#MA,-t-^ s«MsEv\fctia 

|l©{i^S&A s «$££^ B&trcfcfcfcS. c©»-&. ft 
^*&©Eii&©fcto£^<©EI!SJl&&gfc1-Sfc#^ 

[0 0 0 5] Z<D&5 — >&WLmztz*)1&.ft 

n* s ^<*5i:v M^A s E*a±^emi-5^©-StifA s ^ 

[0 0 0 6] fi£-3T#*rctt v *SW*SSB&fSiS-*"5S 
[0 0 0 7] 

[|£M£#??£-f ?>fc«>©3MS] bhSRJM 1 ffl^lStKt 
H\ 84&*tt£B©£ 1 ©ac»tt&ft»flb*aW«SB 

©a h fi2?-r s s*««ss©i 2 ©sac taw- £ n^fft 
**^Bfc«i*3ftT^fcvMra*fcSiR;**iT^« 

«ft©'SB 2 ©K>fc^tr£i: Sinatra. 
[0 0 0 8] M&« 2 ©IRfHClST tt, 1 8B«® 

^mit^m^mx. Suremi©ja, araasB 2 ©ai sssg 
lffl2Zfc*«Jt-rs*3©2L &vmm2(Dmh:ttm,-i-2> 
m 4 ©a©'>& < h&^-rtifrizmm^i'ftiSLif znx 

m 1 K«cD*«(*«Bt:KT , StilBaSSi©^ 2 © t > 

m -h mm © t > © n> * < 1 1> — a * *tr - 1 * t -r 

[0 0 0 9] s»5RJS4©^B^t:5$-Cli, f##JBl§3*6© 
tfA^Sft, Hul3^©S2©t>lc^bTJi7 ; -^<s 



fSgPP 1 0- 2 2 4 5 8 

fiSTfcfc, »#J3Ui3*J©**i*«fi£JfcT,- itufBftJWs 
tizmTZfa 'y£ft^©-5 VJ>&< tti—X&^tsZt 

[ooio] tisRii 6 ©#sbeck-c&. m&m i tatE© 

*»»SEBt:KT, iiuH3S§2©afc^ m^m^S^X 

&m u fe * d <y * {f ^ & uj -r s fc »© $ 3 © t: > pis 

It^ft-C^SCi^^SJct-rS. 7 ©38H.§lcS$T 

t±> ^5RiI l^SC^SM^ItRt, ifufBffl 2 ©Stc 

»jfe'*z!n*^B* i e.©ai^<a.-§-*sit* tztboim 4 ©t: 

[(KOI 1] §i5t<iS8©^B^afi$-Cli. W5fclS7ia«© 
,4^i>^^St:fi$T^ Baie^4''© t 1513^ 2 ©a© 

ffe*3»^Bfj©isa5.^ mtf ibtix^zzti z&mt + 

■5. iiftgrca^RTIi, S»5t£II 4 12«©*jSf*^ 

.. [0 0 1.2] If5l<ll 1 0<D$&ffliZtf-X&, *mfo£iW. 
tt, ^alt^^T'^JK^^a^^^-^d^ K^^'Jr- 

l©b>ii, K»l©iai:i£34-rs®>'^i"ir-^©^2 

© at- mi* t> n^— $ Attj^f izm v-> e> n s isa©^ 2 © 

[0013] ISStclS 1 1 ©^H^(Cfi§-T(is lf*ll 1 013 

xttR^aM^SBtfftfp -r s cams -r 4 ^ o ^ 9 m 

ill 2©^B^(Cfi$TJis 0l3«J©**^Blc 

^ ft ^ & m ^ -r s fe » © ^ 3 © f > &mif % nx v > -a 

[0014] ffi^Ql 1 3 ©SMBKl&Ttt, W 1 013 
®©^ag{t^B{-fi$T> HUl3^1©2^ Sul3^2©ja. 

tiX^&zt H^il 1 4©^B^©^B 

1 ©M^Sitti:, »^ 1 ©fi^BftCftdlKS! 

W& 1 ©75-|^Ii:»Sifi3t-rs^2©^r[Sit;©« l^ffiSt 
©iji^$;l >v — i? © g- ❖ ^ b X OS'J t ISrtt n ffl 
&©^2©ff^E^^^^> ttafto^jW^^y^-s* 
©&^&, sb i ©HCMitfenttSB i ©fs^E»ca«s 
i©t>i:, ^isi©2i:ia3^-ri>?«2©ja{c 

aftlt?>nRJB2©<3^E»K:««3nsJB2©t:>ftd 
[0015] SfsRll 1 5 ©^B^(CJ$Tli. If^lM 1 413 

eosicKt^ is^agt^^vtr— v<D&*i&mw.m\z 
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tf!8 2©M^E)ttfctt£fca»fclfttte>ftfc««E«* 

mm. £ nx ^ s c t t + & „ 

[0016] »^J1 1 6©^B^{cJ«Ti±s Emm 1 4f3 

[0017] tmm i 7 ©amuc^ta:, $mm i 4 12 
mk t mEas«©-iaK -*i t e*j * nfe^sp^ 

' S^trc £ ZttWLtirzi' ftftiB 1 8 ©#Siyi©«BH\ 

i©^i:iiiSia34-rs»2©^fBiic^u, iaa^©* 

^ 4r — <?©**£** UTfflBUCRW e>ftfc«&© 
m2<Dm^MU£, »!Bl©««©-2K:-fiJt:EB* 

Haas i (Dm^mutum 2 ©iati«i:c»iisn5 

^$ns^2©sigfcx i^^2©*tfi±(cia(te>n, 

Rill? £ rt* U T iS«$t© *a»f*^S £ CS8«St- £ £ 
3©fITOBS$*, R«»©*3W*;W$-— S?©** 

*i©iaic»»e)n»S(!si©ig^E»K:g8«E*na 
^i©tr>ii, Rj»i©2Zi:ittSs-r.6*2©2»c»w-& 

ftR*2©<g^E»CS*S;*ftsa5 2ffitr>£^trc4: 

[0 0 18]. ±8B38Wfc:fi$-Cti\ 'Jj&^EMUBStf*!* 
&Ett^* — ^T^^ttaSBa^t^i**^ 

ssie tt««-*»ntf J* < fi^sw a set * s tB*£ 

©T% «Sffl*ttT?©«^eafiP-feSia«eiW^SII3B1-4 
[0019] 

iftW(Dmm<Dftm] uTiz*?£w<z>m.m£nmmzffi 

*»#»«© t:>E«ft*r. Hnc**n«*«w*ss 
iioit, !Bi©acEiB*iisa»©#JW©9t;> i 

1 x MS l©J2fcil:5E-rs*2©ja{c:Eg$nS7 r — #A 
&ti¥>l 2, SWfiE*©at:E«*ti*»»©«»K 

> i 3£^tr„ *&w<DmmKfi$xi,&m*eMz, as© 
^iMti o*a£s±t»tt&»^ftasuT, ±x 
<D&mtiF&UK.&ttm fests t i ©aicis 
it, #^«M*:«BtfliS'j©e^t«-r s k vi±jb 2 ©2 

KRW-s. EP*>x ^2©ati§{t?)nst>(i. ffli©* 
3M*^6BK:t±fiS«i$nTV^5&:^fi*i|gt:»«5SftSC4: 

^ <£ «t t) IE6S K fc£ * tl £ feM ? i 



[0 0 2 0] fOTft^ M > 1 1 tt> *«f*S§g 1 0 

£A*;-r£fe«>£ffl^e>tv6o ^^©jisii-fiST 
»l©iaic»W-e>fts;:©flJ»fS^h:>l lli, 
ftggl OJCttii©{f^$rttiS&-rSfcK)©t:>T-feS« 
^2©ja^|&^6tLS7 r -^AtB*tr> 1 2fct, §*z» 
^BIIlS'J©fe-^SrAUi^;-rsfc»©t>T-fe 13, — J&& 

tB±»t>i 2Bu t^— ^A**ffl©t:> s ^-^tB^j* 
ffl©tr>, xv/xji^— ^Atti*3Rfla©t:>Scdty^ 
fc**tti**. tf,e> 1 «mi 1 nzmmm 

EES V-/X(±,#IH«£E & 4fc»©K>-Cfe!3, ft 

1 ©^^^©a^trti^oiacEM^ftTJ;^. 
[ 0 oi l ] m 2 j±, 01 ©*a»{*^s 1 0 *mK±iz 

%*^IW©#**f*S&B©EB> 2fcV**aM*»filffl© 

(is fflfflmm%2 i*ii;'«iKEB$n6. hc, si© 
aA s *jmt^^ 2 1 t;i <t o est (iftt 2 

^2 1 tf£-4M*tt£EB 1 0 ©#J»e^K> 1 1 {cttii 

t sis snso t 201c ti^-x m& 2 2 

&*#ft8il 0©7 ; -^Aai^t:> 1 2(CS^ 

sEtttj:, #«(M**B*aiiUT^aFn-cv^*. 

[0 0 2 2] 02 lCfi$T, 1 0 ©SiJMfS^- 

f> 1 1 i:? 1 — ^A!±i^t:> 1 2(isvncEi:j<-r5jatc 
asit^nT^sfflT-, $ijwt^-t:> 1 1 eft ^-Sr^-r 

*f6ij»®^*2 l*iS«CEBLTt), »J8P«^«2 1 

±tr- ^AtH^t^V 1 2 AMjtS^ix^V>o ^oT, f&J 

wt^H2 i se^E^u^* s e»t)x m^e4«2 2 1 

[0 0 2 3] I3lt 01 ©*a»{fc£§a 1 0 ft«tR±C 
*^SM©**«M*$8fi©EB»V«»t:> 1 3C3^-r 
*«*E«*^«-e^^-. -mz*mt&£iW:lzteX&, 
*«M*«BrtSPTJ ©«»fflE«ft jB"B«'MKC*fl$ S 

& »c , ^j*f*^s^a5©«^ «ttftfic«» t: > #asut 
e>ns. c©ia«:**(*«Bfta«±K:ii«-rsi:s 

e>ns©* s iimT-$.s. 

[o 0 2 4] ee-oTin3 icfi$T*>, ^i*tf^sn4«aa 

EIA2 3li, «dffiI{S-9«2 lStf/«i«2 2 (0 2) 

i:!iS'J©BtiE^^n€.o t)«»i±(je*©fttl54:Pl 
.«tElift$ixS©Tf»0, *%B^©Jis(i, ««W^© 

* - > >P ^ W$m nmk T €. C £ £ g A9 i: T S o 
^^^:oT±Mi©«tae^ l 3(i*#^Si 0© 

ffiscattit e, tix «t 

[0 0 2 5] d©«fc-5t:> i5t>ES 
Cttit tt, '> & v ^ SIM A vmM^EIiSl'' ^ - > tf 
apW^KBftaUfc-i-SittfHl**. tfcWJ»<19E«© 
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tiLftfrti&m < fi^sw £#P£ a zzt sot-, 

[0 0 2 6 ] H4(±*«WOt:>EBtwct 5* 1 <2*ffi 

i?3 0^Ut^l) o 14l:KT, CAO-CA 
7, SELL SELO, /RESET, FLAG, L 
I NKONte#IWJBtot:>* SCLK, ECLKtt^P 

ytmwy, vREFtt#fiBaEEffl©t:>. vdd, 

VSS, VDDQ, VSSQIit«ffl®tX DQ0- 
D Q 1 5(±^*^ffl^D^>T*fei>o' 
,[0 0 2 7 ] CCT't> S.CL K l£, ftCgl^^^J- 

tz&xD t: >r*fe >&o ifctr>ECLK tt^/-* »; ?K 

?30 *sf&<3D«Slc flt*&-r £ ^ □ y ^ - ^) ft 

S£±hpji#^-* se flit: * d * ^ £ et*&--r a <t ? & 

[0 0 2 8] EI4lCS*£n6 £-5£* ( ;^dF3 OCD 
SMCDHfclti:. tT>CA0-CA7, SELI. SEL 
0. /RESET, FLAG, W*LINKON(D±T 
6D$iJ^fflcr)t:>^, «SfflOt>VSSMyDD, # 
IB«EEffl<Z>t?>VREF, »^D^ffl®^>SCL 
K^EI^ti^o CCT-£>SCLK(£, ±i&<D£ote 

*^i£WiCfi$T(i, t>SCLKJi*l<0iaiCiS!{*S>ft 
T^So SfcSiJ»fflcDt:>bl^tc, tfiffl©t>vss 
RXfVD D36t>"tC#BHajEffl(Dt:>VR E F#^ 1 <£>i2 

[0 0 2 9] Sfe^^U*^ 3 0©^2©2«CJ±, 
fflflOtVD Q 0-DQ 1 5, »8UB<Dtr>VDD, VS 
S, VDDQ, MVSSQ, HtC^ p y&m<Dt:>E 
CLK*sEB*il5o ::t^o^ffl©t:>ECLK 
(£, /^E 3.OA>&0«aS*XS^ P * ^<f ^T-S>4 

T*Hffl«l^fi$Tx ^>ECLKt£SS2(D^lz!${t£ft 
T^£<> Sf:llffl©t>VDD, VSS, VDDQ, 

mvssqii ai(o*:«racojaa-ei£^fcJ;-5tc, 

^^'J|g?3 0cDffiEa)^tciS{j-e>tiTcJ:^o - 
[0 0 3 0 ] CfiDBBB^Ttt, #J»«^ffl©t>t^^ 
(f-*AW*) <Z>£>htt, ttSE-TS 2ffl£EB 

So B4GD* J E'J* : F3 0fcfi«±£3fc'*&S 



fflCDE«W*fflv^T«fltSn*« 

[ 0 0 3 1 ] Bl 5 Cfi$T, #J»«^»4 1 l±**ffttC, 
StM 0±TH«£E«<*ftS. »J»«*«4 l tt. * 

«*^©»JWfl-^A**^ty 7 7"TSA*/^^7t 4 3 

3CD_a*«iTt4ia«tE«*n*. *jw«^»4 it» 



7 



^T-3 0 A s EB*ns<, ^^E'J*? 3 0<©3S2<Z>jaa> 
ii, MJ*EJ&4 2 / A f atE^a5^fRl*^TE3a$n5o 
[0 0 3 2 ] ^ctat^l^^jSE^J^ctStr^EBfc: 
^4l^E^aw*W«tE»^^* — >T-*^^E 

•ji^ o sgit^:^ii^'o *fc»j»e^Ett 

[0 0 3 3] H6tt*5SBH©t:>EBt:<tS^2<Dllifi 

iftSfhlT^^Ul^S 0' SI^LT^S. E6 
CRT^ >CD«jK;{±B|4CDt»©i:|piaT-fc 

sftrote^B&sftSo h 6 testis <fc-5t:, ^'j*^ 

3 0 s p%bl<Dm£L&. tr>CA0 — CA7, /RES 
ET, FLAG, RUL I N K 0 N©f&JJ»ffl©^> fc. 
tSffl(Dt>VSSMVDD, #JK»Eflia>^>VR 
EF, SV^Py^ffl(3Dtf>SCLK* s EB$ix5o * 

fe^^'j^ao 1 <Dm2(Dmic{^ mmm<D\z>SE 

LI&Z5SELO, ;Uffl©t>DQ0-DQl 5. tt 
SfflO^>VDD, VSS, VDDQ, #t>*VSSQ, 
HtC^ P y#mw>EC LK#EB£tl£o 
[0 0 3 4] fiPt>l2 6«C^SiiS^2©^jSE0StC«tS t 
>EBC-S5Tii, fl»a9ffl©i;>SELISVSEL 
0#IB 1 ©ST-(±&<L 5=— *Affi*JB<0S2-C&a»2 
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